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Materials 
Reagents and solvents were obtained from Sigma-Aldrich (Bornem, Belgium), Acros Organics 
(Geel, Belgium), ChemLab (Zedelgem, Belgium), ABCR (Karlsruhe, Germany), Iris Biotech GmbH  
(Marktredwitz, Germany) and BDH Prolabo (Leuven, Belgium), and were used without further 
purification. Gadolinium(III) was obtained from Alfa Aesar (Ward Hill, USA) and europium(III) 
chloride hexahydrate and lanthanum (III) chloride heptahydrate were obtained from Acros Organics 
(Geel, Belgium).  
IR and NMR spectroscopy  
FT-IR spectra were measured by using a Bruker Vertex 70 FT-IR spectrometer (Bruker, Ettlingen, 
Germany). 1H and 13C NMR spectra were recorded by using a Bruker Avance 300 spectrometer 
(Bruker, Karlsruhe, Germany), operating at 300 MHz for 
1
H and 75 MHz for 
13
C, or on a Bruker 
Avance 400 spectrometer, operating at 400 MHz for 1H and 100 MHz for 13C with the help of Mr. 
Karel Duerinckx. 
Mass spectrometry and MALDI TOF MS 
Mass Spectra were obtained using positive electrospray on a Thermo Finnigan LCQ Advantage 
mass spectrometer. Samples for the mass spectrometry were prepared by dissolving the product (2 mg) 
in methanol (1 mL) and then adding 200 µL of this solution to a water/methanol mixture (50:50, 800 
µL). The resulting sample was injected at a flow rate of 5 µL/min.  
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MALDI TOF mass spectra of the complexes were acquired by Drs. Annelies Sap on a Maldi TOF 
Ultraflex II. A laser intensity of 40 % was used and 1000 laser shots were taken to obtain the spectra. 
A 1 mM solution of the complex in milli-Q water was diluted 10-fold with 0.1% TFA in milli-Q 
water. 1 µL of the resulting solution was spotted on the MALDI TOF plate, air dried and 1 µL of a α-
cyano-4-hydroxycinnamic acid (CHCA) matrix solution was added to all the spots. External 
calibration was used. To prepare the CHCA matrix, a total of 10 mg of α-cyano-4-hydroxycinnamic 
acid was dissolved in 1 mL of water/acetonitrile (70:30, v/v) containing 0.1% trifluoroacetic acid. For 
the molecular ion 157GdL, an isotopic distribution corresponding to the predicted one could be 
observed. The presence of the heterometallic supramolecular complex could not be indicated via this 
technique due to the complexity and the high molecular charge of the structure. 
Elemental analysis 
C, H and N elemental analysis was performed by Mr. Dirk Henot by using a CE Instruments EA-
1110 elemental analyzer after drying the samples under vacuum at 50 °C. Metal contents were 
detected at the Department of Earth and Environmental Sciences by Ms. Elvira Vassilieva on a Varian 
720-ES ICP optical emission spectrometer with reference to Chem-Lab gadolinium and europium 
standard solutions (1000 µg/mL, 2-5% HNO3). TXRF measurements were done on a Bruker S2 
Picofox by analyzing approximately 100 ppm gadolinium or europium solutions with respect to a 
Chem-Lab gallium standard solution (1000 µg/mL, 2-5% HNO3). 
Optical spectroscopy 
UV-Vis absorption spectra were measured on a Varian Cary 5000 spectrophotometer on freshly 
prepared aqua solutions in quartz Suprasil® cells (115F-QS) with an optical path-length of 0.2 cm. 
Excitation, emission data and luminescence decays were recorded on an Edinburgh Instruments FS920 
steady state spectrofluorimeter. This instrument is equipped with a 450 W xenon arc lamp, a high 
energy microsecond flashlamp µF900H and an extended red-sensitive photomultiplier (185–1010 nm, 
Hamamatsu R 2658P). All spectra are corrected for the instrumental functions.  
Luminescence decays were determined under ligand excitation (290 nm) monitoring emission of 
the 5D0→
7F2 transition for Eu(III) complexes. Luminescence decays were analyzed using Edinburgh 
software and lifetimes were averages of at least three measurements in water and deuterated water. 
The Eu(III) luminescence lifetime decrease due to the presence of inner sphere high-energy O-H 
vibrations is used for the determination of the number of coordinated water molecules. The following 
phenomenological equation for Eu(III)-polyaminocarboxylate systems has been employed to 
determine the hydration number q with an accuracy of ± 0.1:
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qEu (H2O) = 1.11 (∆kobs – 0.31 – 0.44 q
OH
 – 0.99 q
NH
  – 0.075 q
CONH
) 
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wherein ∆kobs represents the difference of the decay rate constants 1/τH2O – 1/τD2O, expressed in ms
-1. 
q
X
 stands for the number of OH, NH or CONH groups participating in lanthanide coordination. 
Quantum yields were determined by a comparative method with an estimated experimental error of 
± 10% using a solution of quinine sulfate (Fluka) in 1N H2SO4 (Q = 54.6%) and Rhodamine 101 
(Sigma) in ethanol (Q = 100%) as standards.2 Solutions with a concentration of about 8 x 10-6 M were 
prepared in order to obtain an optical density lower than 0.05 at the excitation wavelength. The 
quantum yield was determined according to the following equation: 
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where s and x refer to the standard and the unknown sample respectively, I represents the corrected 
total integrated emission intensity, A the absorbance at the excitation wavelength and n the refractive 
index of the solution (nwater = 1.33 and nethanol= 1.36). The low absorption coefficients of the europium 
f-f transitions do not allow to measure intrinsic quantum yields, so they had been estimated based on 
the ratio between the observed and radiative lifetimes according to the equations: 
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where AMD,0 is the Einstein coefficient equal to 14.65 s
–1
, n the refractive index which has been set 
equal to that of the neat solvent, nH2O = 1.33, and (Itot/IMD) the ratio of the total integrated 
5D0→
7FJ 
emission (J = 0-4) to the integrated intensity of the 
5
D0→
7
F1 magnetic dipole transition. On the other 
hand, the sensitization efficiency ηsens gives an idea about the extent of energy transfer from the ligand 
to the europium ion and is defined by equation: 
 
 
 
Photophysical determination of stability constants 
A 3·10
-4
 M aqueous solution of GdL in 0.1 M Tris buffer at pH 7.4 was titrated with increasing 
amounts of europium trichloride hexahydrate. The variations of emission intensity of the formed 
complexes and absorbance of the ligand were monitored as a function of the number of added 
equivalents of Eu(III) in the range Eu(III)/GdL = 0 – 2.5.Taking into account the sequential formation 
of assemblies exhibiting a 1:1, 1:2 and 1:3 stoichiometry, the following equilibrium situations were 
Eu
Eu
L
Eu
sens
Q
Q
=η
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considered during the fitting procedure of the spectrophotometric data using Igor Pro 6.20 
spectroscopy software: 
Eu
3+
 + (GdL)
3-
 ↔ [Eu(GdL)] Log β11 
Eu3+ + 2(GdL) 3- ↔ [Eu(GdL)2]
3- Log β12 
Eu
3+
 + 3(GdL)
 3-
 ↔ [Eu(GdL)3]
6-
 Log β13 
 
Proton NMRD 
Proton nuclear magnetic relaxation dispersion (NMRD) profiles were measured on a Stelar 
Spinmaster FFC, fast field cycling NMR relaxometer (Stelar, Mede (PV), Italy) over a magnetic field 
strength range extending from 0.24 mT to 0.7 T.  Measurements were performed at 310 K on 0.6 mL 
samples contained in 10 mm o.d. pyrex tubes. Additional relaxation rates at 20 and 60 MHz were 
respectively obtained on a Minispec mq-20 and a Minispec mq-60 (Bruker, Karlsruhe, Germany). 
Proton NMRD curves were fitted using data-processing software3, 4 including different theoretical 
models describing the nuclear relaxation phenomena (Minuit, CERN Library).
5-7
  
The paramagnetic longitudinal relaxation rate induced by a 1 mM solution of Gd(III) results mainly 
from the inner sphere and outer sphere dipolar interactions. The outer sphere contribution is quite 
similar for all gadolinium complexes and depends on the distance of closest approach (d), the relative 
diffusion coefficient (D), the Gd(III) electronic relaxation time at zero field (τS0) and the correlation 
time modulating the electronic relaxation (τV). The inner sphere contribution is characterized by 
several parameters: r, the distance between the water protons and the paramagnetic centre; q, the 
number of water molecules in the first coordination sphere of Gd(III); τM, the residence time of the 
coordinated water molecule(s); τR, the rotational correlation time of the complex as well as τSO and τV. 
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Synthesis of ligand and complexes 
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N-tert-butoxycarbonyl-4-aminomethylphenylboronic acid pinacol ester 1 
 
4-aminomethylphenylboronic acid pinacol ester (1 eq.; 6.4 mmol; 1.50 g) was dissolved in 10 mL 
of THF and triethyl amine (1.2 eq.; 7.7 mmol; 1.08 mL) was added to the solution. The mixture was 
cooled to 0 °C in an ice bath and di-tert-butyl dicarbonate (1.2 eq.; 7.7 mmol; 1.68 g) was added in 
small portions over 10 minutes. The suspension was stirred overnight at room temperature and THF 
was removed via rotary evaporation. 20 mL of water was added and the mixture was extracted twice 
with 20 mL of ethyl acetate. The organic layer was washed with water and brine after which the 
suspension was dried with magnesium sulfate and filtered. Purification of the product was performed 
by silica column chromatography (eluent: CHCl3/ 1% MeOH) obtaining a yellow oil with a yield of 
72%. 
1
H NMR (300 MHz, CDCl3, δ ppm): 1.34 (s, 12H, BOCCH3), 1.46 (s, 9H, CH3COC(O)), 4.33 
(s, 2H, NHCH2), 7.28 (d, 2H, CH2CCH), 7.77 (d, 2H, BCCH); 
13C NMR (75 MHz, CDCl3, δ ppm): 
24.86, 28.40, 44.75, 79.52, 83.79, 126.74, 135.11, 141.24, 155.87. ESI-MS
+
 (MeOH, m/z): calcd 356.2 
[M+Na]+, 689.5 [2M+Na]+, found 356.3 [M+Na]+, 689.7 [2M+Na]+. 
4-bromopyridine-2,6-dimethyldicarboxylate 2
8
 
 
Chelidamic acid (1 eq.; 2.7 mmol; 0.50 g) was mixed with phosphorpentabromide (4 eq.; 10.9 
mmol; 4.70 g) and the melt was rigorously stirred for 3 hours while heated to 80 °C. When cooled to 
room temperature, 15 mL chloroform was added and the orange/red colored solution was stirred for 5 
minutes. The mixture was filtered over a Buchner and the filtrate was cooled in an ice bath (0 °C). 25 
mL of methanol was added in small portions over 10 minutes, the suspension was stirred for 5 minutes 
and the solvents were evaporated. Again methanol was added to the orange oil and stirred for 30 
minutes. The mixture was filtered over a glass filter (P4) and the obtained white crystals were dried 
under vacuum at 50 °C (1.4 mmol; 0.38 g; 52%). 1H NMR (300 MHz, CDCl3, δ ppm): 4.04 (s, 6H, 
CH3), 8.47 (s, 2H, pyr-H); 
13
C NMR (75 MHz, CDCl3, δ ppm): 53.52, 131.34, 135.15, 149.08, 164.03. 
ESI-MS+ (MeOH, m/z): calcd 297.0 [M+Na]+, found 296.4 [M+Na]+. 
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N-tert-butoxycarbonyl-4-aminomethyl-4-phenylpyridine-2,6-dimethyldicarboxylate 3 
 
To the protected boron derivative 1 (1.2 eq.; 3.95 mmol; 1.32 g), the 4-bromo-dipicolinate 
derivative 2 (1 eq.; 3.29 mmol; 0.90 g) and tripotassium phosphate (2 eq.; 6.58 mmol; 1.40 g) were 
added and the mixture was dissolved in 10 mL 1,4-dioxane. Pd(OAc)2 (2% eq.; 0.07 mmol; 14.8 mg) 
and S-Phos (4% eq.; 0.13 mmol; 54.0 mg) were added and the suspension was refluxed for 12 hours. 
The process of the reaction was followed by TLC (CHCl3). 10 mL of ethyl acetate was added to the 
mixture and the suspension was filtered on a glass filter (P4) covered with celite. The residue was 
rinsed with ethyl acetate (3 x 10 mL) and the filtrate was evaporated and dried under vacuum at 50 °C. 
The resulting yellowish product was purified with silica column chromatography (60/40 ethyl acetate/ 
heptane). After drying under vacuum at 50 °C, a white powder was obtained with a yield of 76%. 
1
H 
NMR (300 MHz, CDCl3, δ ppm): 1.48 (s, 9H, t-butyl-CH3), 4.06 (s, 6H, C(O)OCH3), 4.41 (s, 2H, 
NHCH2), 7.46 (d, 2H, benzyl CH2CCHCH), 7.74 (d, 2H, benzyl CH2CCHCH), 8.54 (s, 2H, pyr CH); 
13C NMR (75 MHz, CDCl3, δ ppm): 28.40, 44.22, 53.32, 79.82, 125.56, 127.39, 128.35, 135.08, 
141.50, 148.84, 150.74, 155.24, 165.28. ESI-MS
+
 (MeOH, m/z): calcd 423.4 [M+Na]
+
, 824.8 
[2M+Na+H]+, found 423.5 [M+Na]+, 825.5 [2M+Na+H]+. 
4-aminomethyl-4-phenylpyridine-2,6-dimethyldicarboxylate 3b 
 
10 mL of a TFA/DCM 1:1 solution was added to the Suzuki product 3 (1 eq.; 1.85 mmol; 0.74 g) 
and the mixture was stirred overnight at room temperature. An excess of DCM (6 mL) and methanol 
(3 mL) were added before evaporation of the solvents, and this was repeated two times. Subsequently, 
pyridine was added to the residue and the solution was stirred for 5 minutes. Pyridine was then 
removed via rotary evaporation obtaining an orange powder with a yield of 95%. 1H NMR (300 MHz, 
pyridine-d5, δ ppm): 5.04 (s, 6H, C(O)OCH3), 5.83 (s, 2H, NH2CH2), 8.86 (d, 2H, benzyl 
CH2CCHCH), 9.03 (d, 2H, benzyl CH2CCHCH), 9.63 (s, 2H, pyr CH); 
13C NMR (75 MHz, pyridine-
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d5, δ ppm): 44.69, 54.42, 127.17, 129.62, 131.94, 138.03, 138.68, 150.24, 152.42, 167.00. ESI-MS
+
 
(MeOH, m/z): calcd 323.2 [M+Na]+, 623.6 [2M+Na]+, found 323.6 [M+Na]+, 624.5 [2M+Na]+. 
N,N-Bis[2-[bis[2-(1,1-dimethylethoxy)-2-oxoethyl]amino]ethyl)-glycine 4 
 
The synthesis of the DTPA tetra-tert-butyl ester 4 has already been reported in literature
9 
starting 
from two equivalents tert-butyl bromoacetate and ethanol amine, followed by bromination of the 
obtained alcohol with N-bromosuccinimide. Two equivalents of the resulting bromo derivative were 
reacted with benzyl-protected glycine whereafter the benzyl protecting group could be selectively 
removed via hydrogen gas over a 5% palladium on carbon catalyst.  
tert-Butyl and methyl protected ligand precursor 5 
 
Product 3b (1.1 eq.; 1.75 mmol; 0.53 g) was dissolved in 10 mL of dry DMF and N,N-
diisopropylethylamine (1.5 eq.; 2.39 mmol; 0.42 mL) was added to the solution. The mixture was 
stirred for 15 minutes at room temperature under argon atmosphere. At the same time, the DTPA tert-
butyl ester 4 (1 eq.; 1.59 mmol; 0.98 g), TBTU (1.5 eq.; 2.39 mmol; 0.77 g) and N,N-
diisopropylethylamine (1 eq.; 1.59 mmol; 0.28 mL) were dissolved in 10 mL of dry DMF in a three-
neck flask and stirred for 15 minutes at room temperature under argon atmosphere. The solution from 
flask 1 was added dropwise over a period of 10 minutes to the three-neck flask 2 and the mixture was 
stirred at room temperature under argon atmosphere for 24 hours. After evaporation, the residue was 
redissolved in DCM. The suspension was washed with a saturated aqueous NaHCO3 solution and with 
brine. The organic phase was dried with magnesium sulfate and evaporated under reduced pressure. 
The obtained product was further purified with silica column chromatography (eluent: CHCl3/ 5% 
MeOH/ 0.66% NH3) and the collected fractions were evaporated and dried under vacuum at 50 °C, 
yielding a yellow oil (1.34 mmol; 1.20 g; 84%). 1H NMR (300 MHz, CDCl3, δ ppm): 1.42 (s, 36H, t-
butyl-CH3), 2.64 (t, 4H, NCH2CH2N), 2.78 (t, 4H, NCH2CH2N), 3.23 (s, 2H, NCH2C(O)NH), 3.33 (s, 
8H, NCH2C(O)O), 4.05 (s, 6H, C(O)OCH3), 4.56 (d, 2H, NHCH2C), 7.53 (d, 2H, benzyl 
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CH2CCHCH), 7.71 (d, 2H, benzyl CH2CCHCH), 8.53 (s, 2H, pyr CH). IR: νmax = 1726 (COOMe 
asym. stretch), 1610 (C=O asym. stretch), 1539 (C=O amide), 1385 (C=O sym. stretch) cm−1. ESI-
MS
+
 (MeOH, m/z): calcd 923.1 [M+Na]
+
, found 923.1 [M+Na]
+
.  
Methyl protected ligand 6 
 
The protected ligand precursor 5 (1 eq.; 1.48 mmol; 1.0 g) was dissolved in a 6 M HCl solution and 
stirred vigorously for 1 hour at room temperature under argon atmosphere. The solvent was 
evaporated, water was added and the solution was evaporated again (2x). The product was redissolved 
in water and the pH was adjusted from circa 2 to 7 with pyridine. The solvents were evaporated and 
the pale powder was dried under vacuum at 50 °C (1.42 mmol ; 96%). 
1
H NMR (300 MHz, D2O, δ 
ppm): 3.70 (t, 4H, NCH2CH2N), 3.95 (t, 4H, NCH2CH2N), 4.16 (s, 2H, NCH2C(O)NH), 4.38 (s, 8H, 
NCH2C(O)OH), 4.40 (s, 6H, C(O)OCH3), 4.87 (s, 2H, NHCH2C), 7.80 (d, 2H, benzyl CH2CCHCH), 
7.95 (d, 2H, benzyl CH2CCHCH), 8.57 (s, 2H, pyr CH). IR: νmax = 1636 (C=O asym. stretch), 1610 
(C=O amide), 1441 (C=O sym. stretch) cm
−1
. Elemental analysis calcd (%) for C30H37N5O13 
·3pyridine: C 59.20, H 5.74, N 12.27; found C 58.97, H 5.79, N 12.30. 
Lanthanide complex of methyl protected ligand Ln6 
 
The methyl protected ligand 6 (1 eq.; 0.33 mmol; 225 mg) was dissolved in 5 mL pyridine and the 
hydrated LnCl3 salt (1.05 eq.; 0.35 mmol) in 0.3 mL water was added to the solution. This mixture was 
heated to 70 °C and stirred for 3 hours. The solvent was removed under reduced pressure. Ethanol was 
added to the crude product and the suspension was refluxed for 1 hour. The obtained complex Ln6 
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was filtered over a P4 glass filter, rinsed with a little ethanol and dried at 50 °C under vacuum (0.27 
mmol; 83%). The absence of free lanthanide ions was checked by using an arsenazo indicator.10  
La6: 
1
H NMR (300 MHz, D2O, δ ppm): 2.37 (NCH2C(O)O
-
), 2.69, 3.13 (NCH2CH2N), 3.54 
(NCH2C(O)NH), 3.93 (C(O)OCH3), 4.39 (NHCH2C), 7.46 (benzyl CH2CCHCH), 7.73 (benzyl 
CH2CCHCH), 8.52 (pyr CH). Elemental analysis calcd (%) for C30H33LaN5O13
-
 ·pyridine·4H2O: C 
43.71, H 4.82, N 8.74; found C 43.53, H 4.79, N 8.82.  
Gd6: Elemental analysis calcd (%) for C30H33GdN5O13
-
 ·pyridine·3H2O: C 43.70, H 4.61, N 8.74; 
found C 43.32, H 4.48, N 8.91. 
Eu6: Elemental analysis calcd (%) for C30H33EuN5O13
-
 ·pyridine·4H2O: C 43.13, H 4.76, N 8.62; 
found C 42.96, H 4.81, N 8.56. 
Deprotected lanthanide complex LnL 
 
The lanthanide complex Ln6 (1 eq.; 0.30 mmol) was dissolved in 5 mL water and K2CO3 (2.5 eq.; 
0.75 mmol; 104 mg) was added to the solution. The mixture was stirred over night at room 
temperature. After reaction, a pH about 9 was monitored. The solvent was evaporated, H2O was added 
again and it was stirred for 30 minutes whereby a pH change to circa 8 was measured. The solvent was 
removed under reduced pressure and orange flakes were obtained (0.29 mmol; 97%). IR: νmax = 1632 
(C=O asym. stretch), 1597 (C=O amide), 1447 (C=O sym. stretch) cm
−1
. UV-Vis, nm (ε, cm
-1
M
-1
): 
221 (15 300), 282 (12 700). 
LaL: 
1
H NMR (300 MHz, D2O, δ ppm): 2.40 (NCH2C(O)O
-
), 2.69, 3.22 (NCH2CH2N), 3.54 
(NCH2C(O)NH), 4.42 (NHCH2C), 7.47 (benzyl CH2CCHCH), 7.80 (benzyl CH2CCHCH), 8.34 (pyr 
CH). Elemental analysis calcd (%) for C28H27LaN5O13
3-
 ·3K
+
·3H2O: C 35.33, H 3.49, N 7.36; found C 
34.98, H 3.62, N 7.21. 
157
GdL: MALDI-TOF MS (alpha, milli-Q, m/z): 800.04 [M]
+
, 801.05 [M+H]
+
, 802.04, 803.05, 
804.04, 805.05, 806.04. 
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Assembly of LnL around europium (LnL)3Eu 
 
The deprotected lanthanide complex LnL (3 eq.; 0.06 mmol) was dissolved in 3 mL water and the 
EuCl3·6H2O salt (1 eq.; 0.02 mmol; 7.3 mg), dissolved in 0.2 mL water, was added to the solution. The 
mixture was stirred at 70 °C for 3 hours after which the solvent was evaporated. Ethanol was added to 
the crude product and the suspension was refluxed for 1 hour. The product was filtered over a P4 glass 
filter and rinsing was done with a small amount of ethanol. The obtained metallostar (LnL)3Eu 
appeared as a powder with an average yield of 75% (0.015 mmol). The absence of free lanthanide ions 
was checked by an arsenazo indicator solution.
10
 IR: νmax = 1632 (C=O asym. stretch), 1593 (C=O 
amide), 1447 (C=O sym. stretch) cm−1. UV-Vis, nm (ε, cm-1M-1): 223 (12 750), 284 (11 000). 
Elemental analysis calcd (%) for C81H81EuGd3N15O33
6-
 ·6K
+
·7H2O: C 35.03, H 3.45, N 7.57; found C 
35.14, H 3.68, N 7.41; ICP-OES ratio (Gd/Eu): 2.75; TXRF ratio (Gd/Eu): 2.74. 
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Figure S1. 
1
H NMR spectra of the ligand precursor 5 in CDCl3 (top) and after cleavage of the t-butyl 
esters leading to ligand 6 in D2O (bottom) clearly indicating the disappearance of the proton resonance 
signal round 1.5 ppm. 
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Figure S2. 1H NMR spectra recorded in D2O of the La6 complex (top) and after cleavage of the 
dipicolinate methyl esters leading to LaL (bottom) clearly indicating the disappearance of the proton 
resonance signal round 4 ppm. 
 
 
 
 
 
 
 
Figure S3. 1H NMR spectrum of the (LaL)3Eu metallostar in D2O. 
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Figure S4. Observed MALDI-TOF mass spectrum of 157GdL showing the isotopic pattern of [M+H]+. 
 
 
Figure S5. UV/Vis absorbance spectra of GdL and (GdL)3Eu at 298 K (2x10
-5 M aqueous solution in 
0.1 M NaCl, pH = 7.4). 
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Figure S6. Corrected and normalized emission spectrum of EuL at 298 K (2x10
-5
 M aqueous solution 
in 0.1 M NaCl, pH = 7.4, λexc = 290 nm). 
 
Table S1. Relative integral emission intensities of f-f-transitions for EuL and (GdL)3Eu complexes at 
298 K (2x10-5 M aqueous solution in 0.1 M NaCl, pH = 7.4, λexc = 290 nm). 
5
D0  
7
F0 
7
F1 
7
F2 
7
F3 
7
F4 Total 
EuL 0.14 1.00 2.16 0.06 1.22 4.75 
(GdL)3Eu 0.09 1.00 5.22 0.08 1.27 7.95 
 
 
 
 
Figure S7. Luminescence emission spectra of europium upon addition of Eu(III) to a GdL 3·10-4 M 
aqueous solution (0.1 M Tris-HCl, pH 7.4, λexc = 290 nm); Eu(III)/GdL = 0 – 2.5. 
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Figure S8. Normalized integrated emission of europium upon addition of Eu(III) to a GdL 3·10
-4
 M 
aqueous solution (0.1 M Tris-HCl, pH 7.4, λexc = 290 nm); Eu(III)/GdL = 0 – 2.5. 
 
 
 
 
 
 
 
 
Figure S9. UV/Vis absorbance spectra of a GdL 3·10-4 M aqueous solution (0.1 M Tris-HCl, pH 7.4) 
upon addition of Eu(III); Eu(III)/GdL = 0 – 2.5. 
 
 
 
 
 
 
 
Figure S10. Normalized absorbance at 283 nm of a GdL 3·10
-4
 M aqueous solution (0.1 M Tris-HCl, 
pH 7.4) upon addition of Eu(III); Eu(III)/GdL = 0 – 2.5. 
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Figure S11. Species distribution curves of the (GdL)3Eu/(GdL)2Eu complexes with A = Eu(III), B = 
GdL, computed with the HySS program
11
 starting from a 3x10
-4
 M GdL solution according to the 
experimentally obtained stability constants. Under stoichiometric ratio ([Eu(III)] = 1x10-4 M), the 
calculated ratio (GdL)3Eu/(GdL)2Eu equals 78:22. 
 
 
Figure S12. 
1
H NMRD profiles of Gd6, GdL and (GdL)3Eu compared to Gd-DTPA in water at pH 
7.4 and 310 K. The dashed lines represent the fitted data. In case of Gd6, the neutral dipicolinic esters 
allow intermolecular π-π stacking leading to aberrant relaxivity values. 
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